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A health check-up is one of the best ways to prevent diseases and maintain health by screening for risk factors and
diagnosing diseases early. As the burden of illness shifts from infectious to chronic diseases, the importance of
health check-ups is emphasized. Korean health authorities began the National Health Screening Programs
(NHSPs) for public servants and private school staff in 1980. The NHSP is composed of the National Cancer Screen-
ing Programs (NCSPs) and general health checkups. NCSPs, started in 1999, included screenings for stomach, liver,
colorectal, breast, and uterine cervical cancers, and they may have contributed to the improved cancer survival rate
from 42.9% in 1993-1995 to 77.5% in 2013-2017 in Korea. General health check-ups included lifestyle question-
naires, anthropometric measurements; blood pressure measurement; visual acuity test; hearing test; laboratory
tests including fasting glucose, lipid profile, liver function tests, creatinine, and urinalysis; and, chest radiography.
Additionally, bone density, cognitive function, and depression were assessed. Testing for non-communicable dis-
eases has improved the control rates of chronic diseases such as hypertension and diabetes mellitus. Favorable
changes in the risk factors for cardio-cerebrovascular diseases may lead to a decline in age-standardized mortality
and heart disease over several decades. However, many areas of the programs need to be improved. NHSPs should
be designed on the basis of individual health conditions, medical needs, and scientific evidence. Greater opportu-
nities to receive NHSPs should be provided to socioeconomically vulnerable individuals. In addition, stricter quali-
ty control of NHSPs is required. Follow-up management after the NHSPs should be systematized. In conclusion,
NHSPs have contributed to the improvement of public health; however, several aspects of these programs must be
addressed.
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INTRODUCTION

With improvements in hygiene and nutritional status, human life ex-
pectancy has increased. In accordance with these changes in the bur-
den of illness from infectious to non-communicable diseases (NCDs)
such as malignant neoplasms, metabolic diseases, and cardiovascular
diseases,"” the priorities of health policies have shifted to prevention
and health promotion. Lifestyle modifications can prevent the devel-
opment of NCDs as they are closely related to lifestyle and health be-
haviors. In addition, regular surveillance for and early detection of
NCDs through health screening are important and cost-effective from
a public health perspective."®

The Korean government enacted “The Basic Health Check-up Act”
in 2008.” The purpose of this act was to promote public health and
welfare by determining the rights and obligations of citizens and the
responsibilities of the government, and stipulating basic matters con-
cerning the planning and implementation of the National Health
Screening Program (NHSP). In addition, the Korean government es-
tablished and announced the third comprehensive Korean NHSP plan
to improve the quality of the NHSP, enhance equity, and reduce the
burden of disease by 2021. The efforts of the government and medical
communities have resulted in the expansion of the screening infra-
structure, improvements in the control rates of chronic diseases, and
better cancer survival rates.*'” The NHSP includes the National Can-
cer Screening Program (NCSP) to screen for cancer; a general health
check-up including anthropometric measurements, chest radiogra-
phy, oral health assessments, and other tests for variables such as lipid
profiles, osteoporosis, and cognitive function; and, health check-ups
for infants and adolescents. In this review, we focused on the Korean
NHSPs and general health check-ups for adults and described the his-

tory, types, and trends in outcome indicators.

HISTORY OF THE NATIONAL HEALTH SCREENING
PROGRAM

Although screening for tuberculosis and parasites was initiated in 1950
according to the third comprehensive Korean NHSP plan, health
check-ups for public servants and private school staff that were initiat-
ed in 1980 are considered the beginning of the NHSP.?) In 1995, the
NHSP was extended to include workplace health insurance subscrib-
ers and local subscribers. The NCSPs were implemented for Medicaid
beneficiaries in 1999 and expanded to the bottom 50% based on the
national health insurance premiums in 2005. The Basic Health Check-
up Act was promulgated in 2008. The first comprehensive Korean na-
tional health check-up plan was established, and the out-of-pocket
fees paid by examinees were lowered to 10% in 2010. The NCSP for
uterine cervical cancers began for female Medicaid beneficiaries aged
20 years or older in 2015, which was expanded to non-Medicaid bene-
ficiaries in 2016. The liver cancer screening cycle in the NCSP was
changed to twice a year in 2016. In 2017, a hepatitis C virus screening

pilot project was initiated. Out-of-pocket expenses for the NCSP for
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colorectal cancer were exempted in 2018. A lung cancer screening
program was implemented in 2019. In 2021, the third comprehensive
Korean NHSP plan was released.”’ The main goal was to increase the
reliability of the NHSPs and improve the usability of the results.

EPIDEMIOLOGY OF THE CAUSES OF DEATH

Cancer is the leading cause of death in Korea,'” followed by cardio-
cerebrovascular diseases (CCVDs). The top 10 causes of death in 2020
(based on mortality rate per 100,000 individuals) in Korea were as fol-
lows, in descending order: malignant neoplasms (160.1), heart diseas-
es (63.0), pneumonia (43.3), cerebrovascular diseases (42.6), suicide
(25.7), diabetes mellitus (16.5), Alzheimer’s disease (14.7), liver diseas-
es (13.6), hypertensive diseases (11.9), and sepsis (11.9)."” Among
these, six were NCDs. Therefore, to reduce the burden of NCDs, it is
important to manage the related risk factors to allow for early detec-
tion. The Korean National Health Insurance Service (NHIS) provided
screening for early detection and diagnosis of common cancers and

cardiovascular risk factors.

NATIONAL CANCER SCREENING PROGRAMS

In 2017, 232,255 cases of malignant neoplasms were newly diagnosed
and 78,863 individuals with cancer died. The age-standardized cancer
incidence and death per 100,000 persons were 254.4 and 76.6, respec-
tively.'” Although the overall cancer incidence and mortality rates
have decreased since 2011 and 2002, respectively, the cancer burden
remains high. NCSPs has been used for the early detection of five com-
mon cancers since 1999. Cancer screening is one of the most effective
methods for the early diagnosis and complete remission of almost all
types of cancers, provided there are cost-effective and acceptable
screening tests. Therefore, the Korean NHIS provided free NCSPs of
the stomach for all individuals aged >40 years; liver, high-risk patients
aged =40 years, such as those infected with hepatitis B or C virus or
with liver cirrhosis; colorectum, individuals aged =50 years; breast,
women aged 240 years; and, uterine cervix, women 20 years or older.
Since 2019, lung cancer screening has been additionally implemented
for high-risk groups aged 54-74 years.'” The high-risk group for lung
cancer included individuals who had a history of 30 pack-years or
more, but had not smoked cigarettes for less than 15 years. The screen-
ing methods were as follows: stomach cancer, esophagogastroduode-
noscopy or upper gastroenterography, biennially; liver cancer, ultra-
sound and serum o-fetoprotein, every 6 months; colorectal cancer, fe-
cal occult blood test, annually; breast cancer, mammography, bienni-
ally; uterine cervical cancer, pap smear test, biennially; and, lung can-
cer, low-dose lung computed tomography, biennially.'” However,
apart from the current NCSP, the National Cancer Center developed
and published recommendations for the seven major cancers includ-
ing thyroid cancer in 2016 (Table 1).'” This vigilant surveillance of
common cancers might partly contribute to the improvement of the

5-year relative survival rates at the time of diagnosis, which had in-
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Table 1. Recommendations to screen seven types of cancers
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Cancer type Screening target Examination cycle Primary screening methods Secondary screening methods
Stomach Individuals aged 4074 years Every 2 years Esophagogastroduodenoscopy Gastroenterography
Liver Carriers of hepatitis B or G virus aged 40 years Every 6 months Alpha-fetoprotein+liver ultrasound
or older
Individuals diagnosed with liver cirrhosis at any
age
Colorectum Individuals aged 45-80 years Every 1-2 years Fecal occult blood test Colonoscopy
Breast Women aged 4069 years Every 2 years Mammography
Uterine cervix ~ Women aged 20 years or older Every 3 years Pap smear (or liquid-based cytology) ~ Pap smear+human papillomavirus
test
Lung High-risk group who smoked 30 pack-years or Every year Low-dose computed tomography
more aged 55—74 years
Thyroid Not recommended as a routine screening test
Table 2. Trends in the 5-year relative survival rates (unit, %) at the time of diagnosis between 1993 and 2017 in Korea
Year
Site Sex
1993-1995 1996-2000 2001-2005 2006-2010 2011-2015 2013-2017
All Both 42.9 451 54.1 65.5 70.7 70.4
Men 33.2 36.3 45.6 56.8 63.1 63.5
Women 55.1 56.4 64.3 74.4 784 775
Stomach Both 43.9 47.3 58.0 68.4 75.9 76.5
Men 43.9 47.6 58.7 69.1 76.8 77.5
Women 43.7 46.8 56.6 67.0 74.0 74.6
Colorectum Both 56.2 58.8 66.9 73.9 76.2 75.0
Men 56.6 59.8 68.8 75.8 77.9 76.6
Women 55.7 57.7 64.4 71.1 73.7 72.6
Liver* Both 11.7 14.1 20.5 28.2 34.3 35.6
Men 10.8 13.8 20.4 28.2 34.8 36.4
Women 15.0 151 20.9 28.3 32.7 33.2
Breast Both 79.2 83.6 88.6 91.2 92.7 93.2
Men 771 84.3 87.5 89.9 89.4 94.7
Women 79.2 83.6 88.7 91.2 92.7 93.2
Uterine cervix Both 78.3 80.3 81.5 80.7 80.2 80.2
Men - - - - - -
Women 78.3 80.3 81.5 80.7 80.2 80.2
Lung® Both 12.5 13.6 16.5 20.2 275 30.2
Men 1.6 124 183 18.0 23.2 25.2
Women 15.8 17.5 201 26.0 37.2 415

*Liver cancer includes the liver and intrahepatic bile duct. fLung cancer includes the lung and bronchus.

creased from 42.9% in 1993-1995 to 77.5% in 2013-2017 (Table 2)."”
The cancer screening rate increased from 12.7% in 2002 to 49.2% in
2020 (Table 3). The individual screening rates of the six types of cancer
were as follows: stomach cancer, 12.7% in 2002 to 55.4% in 2020;
colorectal cancer, 10.5% in 2004 to 36.9% in 2020; liver cancer, 15.8% in
2003 to 68.4% in 2020; breast cancer, 14.1 % in 2002 to 58.5% in 2020;
uterine cervical cancer, 15.4% in 2002 to 54.8% in 2020; and, lung can-
cer, 33.1% in 2019 to 36.6% in 2020." Initially, the NCSP began in 1999
for Medicaid beneficiaries. Subsequently, the examinee candidates
were expanded to the bottom 20% in 2002 and the bottom 50% in 2005
according to the national health insurance premium. As the number
of examinee candidates increased, the number of NCSP examinees
continued to increase until 2019 but decreased due to coronavirus dis-

ease 2019 in 2020. The cancer screening rates steadily increased; they
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were the highest in 2019 and then fell in 2020.

However, cancer screening rates may differ according to socioeco-
nomic status in Korea. Kim and Kang'® reported that the overall can-
cer screening rate within the last 2 years was 56.6% in men and 66.0%
in women based on the Korea National Health and Nutrition Exami-
nation Survey. Individuals of higher socioeconomic status were more
likely to participate in cancer screening programs, including opportu-
nistic cancer screenings and NCSPs, compared to individuals of lower
socioeconomic status: 46.7%, 54.4%, 57.6%, and 63.8% in men and
56.4%, 64.7%, 68.8%, and 74.0% in women from the lowest to highest
quartile of monthly household income, respectively, participated in

cancer screening programs.
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Table 3. The cancer screening rates (unit, %) according to cancer type from 2002 to 2020
Si Year
ite
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Al 127 144 148 202 214 252 290 325 357 412 367 374 484 501 515 527 550 556 492
Stomach 114 136 157 200 218 254 292 343 373 446 439 437 550 569 59.0 599 619 622 554
Colorectum - - 105 154 158 181 212 262 307 339 257 270 349 368 386 402 430 430 369
Liver* - 158 239 26.0 26.0 286 327 385 425 466 406 442 596 603 664 687 719 731 684
Breast 141 167 186 241 264 302 349 400 435 496 492 486 604 618 638 645 658 66.0 585
Uterine cervix 154 106 99 213 221 280 319 297 323 374 363 385 521 539 528 546 573 598 548
Lung® - - - - - - - - - - - - - - - 331 36.6

*Liver cancer includes the liver and intrahepatic bile duct. fLung cancer includes the lung and bronchus.

2009 2010 2011 2012 2013 2014

Year

2015

2008

General health check-up screening rate (%)

GENERAL HEALTH CHECK-UP

General health check-ups were provided biennially for health insur-
ance subscribers aged >40 years by the Korean NHIS.'” However, this
check-up program was provided every other year for local subscribers
and their dependents aged over 20 years, all job subscribers regardless
of age, and Medicaid beneficiaries aged between 19 and 64 years. Gen-
eral health check-ups include lifestyle questionnaires (such as alcohol
intake, smoking status, and physical activity), anthropometric mea-
surements (such as height, body weight, and waist circumference),
blood pressure measurement, visual acuity and hearing tests, labora-
tory tests (including hemoglobin, fasting glucose, aspartate transami-
nase, alanine transaminase, gamma-glutamyl transpeptidase, lipid
profile, and creatinine), urinalysis, chest radiography, and oral exami-
nations. In addition, screening for dyslipidemia began at age 24 years
in men and 30 years in women. Screening for hepatitis B virus (HBV)
was performed at the age of 40 years, except for individuals with im-
munity against HBV and HBV carriers. Bone densitometry was con-
ducted in women aged 54-66 years. Cognitive function was screened
biennially for the elderly population aged 266 years. Screening for de-
pression was performed in individuals aged 20, 30, 40, 60, and 70
years.

General health check-up screening rates increased from 65.3% in
2008 to 78.5% in 2017 but slightly decreased to 76.9% in 2018 and
74.1% in 2019 (Figure 1)."*'¥ General health check-up screening rates
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2016 2017 2018 2019

Figure 1. The general health check-up screen-
ing rate.

were calculated by dividing the number of examinees by the number
of examinee candidates.

Active screening and treatment of NCDs, such as hypertension and
diabetes, may affect their prevalence and control rates.?*? The age-
standardized prevalence of hypertension and the mean blood pres-
sure decreased.?” In addition, the control rate of diabetes mellitus in-
creased, even though its prevalence increased.?” In particular, the
prevalence of hypercholesterolemia drastically increased, but the con-
trol rates simultaneously improved.” Favorable changes in risk factors,
such as diabetes mellitus, hypertension, and dyslipidemia, have led to
favorable CCVD outcomes. Kim* demonstrated that the age-stan-
dardized mortalities of cerebrovascular and heart diseases have de-

clined over the last several decades.

DISCUSSIONS OF THE KOREAN NATIONAL HEALTH
SCREENING PROGRAMS

A report from the Korean National Assembly Budget Office entitled
“Evaluation of the National Health Screening Program” was published
in 2021. This report discussed several issues regarding the current
NHSP. First, check-up programs should be designed based on individ-
ual health conditions, medical needs, and scientific evidence. Accord-
ing to the National Health Screening Statistical Yearbook (2019) pub-
lished in 2021, more than 20% of the NHSP examinees had known hy-
pertension, diabetes mellitus, dyslipidemia, or pulmonary tuberculo-
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sis and were currently being treated.” Providing NHSPs for these pa-
tients does not conform to the principle of health check-ups, whose
purpose is early detection and treatment of undiagnosed diseases.
Providing patients with diagnosed hypertension, diabetes mellitus,
dyslipidemia, or tuberculosis the same check-up programs is not cost-
effective. From a financial perspective, health insurance finances are
unnecessary. For patients who are diagnosed with and treated for hy-
pertension or diabetes mellitus, it is better to test for complications or
provide vouchers for other tests. Second, blind spots for NHSPs should
be managed. People of a higher socioeconomic status were associated
with a higher rate of participation in general health check-ups and
NCSPs.'* People with lower monthly insurance premiums were less
likely to participate in the NHSPs. Therefore, improvements are need-
ed so that NHSPs can be more easily provided to those of more vulner-
able socioeconomic statuses. In addition, budgeting is also important.
The Korean Ministry of Health and Welfare and local governments
combine financial resources to provide NHSPs for Medicaid beneficia-
ries aged <64 years, whereas local governments should independently
prepare budgets and operate NHSPs for Medicaid beneficiaries aged
265 years. For these reasons, only a small number of local govern-
ments (64 of 228 local governments) are conducting NHSPs for Medic-
aid beneficiaries aged 65 years or older. Therefore, the system and laws
should be supplemented to provide active and thorough NHSPs to
these individuals. Third, stricter quality control is required for NHSPs.
The Basic Health Check-up Act sets the application qualifications and
standards of personnel, facilities, and equipment for designation as
medical institutions for NHSPs to prevent poor health examinations
and maintain the quality of the NHSPs.” Standards for personnel, fa-
cilities, equipment, etc. of the associated medical institutions operat-
ing the NHSPs stipulate that, in the case of personnel standards, there
should be one doctor for every 25 examinees per day on average per
year.”” The designation of the medical institution can be cancelled if it
does not meet the personnel standards. However, many medical insti-
tutions designated to perform NHSPs provide several opportunistic
health check-up programs along with NHSPs for examinees who un-
dergo NHSPs. These additional opportunistic health check-up pro-
grams increase the load of medical doctors in charge of NHSPs and re-
duce their quality. The Ministry of Health and Welfare should identify
information on opportunistic health check-up programs that affect the
quality of NHSPs and set appropriate personnel standards based on
this information. In addition, unnecessary costs related to opportunis-
tic health check-ups and complications, such as radiation hazards, can
occur because opportunistic health check-up programs are being con-
ducted when their necessity or adequacy has not been confirmed. The
cost of opportunistic health check-ups by individuals was estimated at
827 billion Korean won in 2019.%) Thus, overdiagnosis is an important
issue. Overdiagnosis is defined as the identification of abnormal find-
ings that are not harmful, do not progress or progress too slowly to
cause symptoms or harm during the individual’s remaining lifetime,
or they resolve spontaneously.” Overdiagnosis frequently leads to un-

necessary medical tests or expenditures that can be harmful. Fourth,
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follow-up management should be systematized after NHSPs. Com-
pared with the screening rate, the rate of receiving a confirmed test or
one leading to treatment was not high. The reason for conducting
NHSPs is to detect, treat, and manage health problems at an early
stage. Therefore, through follow-up management, such as confirma-
tive tests for individuals with abnormal screening tests and promotion
of consultation on the results of the NHSPs, more active management
can help prevent disease progression or complications. In addition, an
integrative management system must be prepared that can obtain the
results of health check-ups performed in the private sector. These inte-
grated management models can maximize the effect of health check-

ups, regardless of their origin in the national or private sector.

CONCLUSION

NHSPs screened for unhealthy lifestyles and provide adequate early
diagnosis free of charge or at minimal cost for various diseases such as
cancers and NCDs including hypertension, diabetes mellitus, and dys-
lipidemia. During the last several decades, screening rates have in-
creased, and public awareness has improved. Through vigilant surveil-
lance and early detection systems, a stage shift from advanced to early
disease can improve disease outcomes. However, there are many areas
for improvement in NHSPs. Appropriate modifications to address
these shortcomings can improve public health and increase the cost-
effectiveness of NHSPs.
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